ABSTRACT Cause specific mortality was investigated among 36 622 members of a national furniture workers' union who were first employed in unionised shops between 1946 and 1962. Overall mortality for each race and sex group was less than expected when compared with United States death rates (white men SMR = 0-8, black men SMR = 0 7, white women SMR = 0-8, black women SMR = 0 5); however, raised risks were observed among white men employed in specific types of furniture industries and followed up for 20 or more years after first employment. Lymphatic and haematopoietic cancers were significantly raised (SMR = 1 8) among wood furniture workers followed up for at least 20 years due to excess deaths from leukaemia (SMR = 2.0) and nonHodgkin's lymphoma (SMR = 2 0). Mortality from acute myeloid leukaemia was particularly high in this group (SMR = 4.7) based on six observed cases. Metal furniture workers followed up for at least 20 years experienced a significant excess of all cancers combined (SMR = 1 6), with nonsignificant increases in cancers of the lung, stomach, and colorectum. This group also had nonsignificant excesses of liver cirrhosis, arteriosclerotic heart disease, and cerebrovascular disease. Nasal cancer was not found to be significantly raised in this cohort, though the average follow up period may not have been sufficient to detect an excess risk for this uncommon tumour.
In the manufacture of various types of furniture there is potential for exposure to wood and metal dusts, wood preservatives, formaldehyde, adhesives, solvents, welding fumes, spray paint, stains, and lacquers. ' sinuses is a well documented occupational hazard among workers in the hardwood furniture industry, based on numerous case-control studies and case reports, especially in Europe. '4 There is also limited evidence for increased risk of cancers of the larynx"7 and lung,>" Hodgkin's disease,'2-'7 leukaemia,'123 and lymphoma21'23 among workers in furniture and other wood related industries. The availability of records identifying members of a large, national furniture worker union in the United States enabled us to donduct a cohort study to investigate associations between mortality and employment in this industry further.
Methods
A total of 36 622 workers first employed in unionised shops between 1946 and 1962 was identified for study from membership records maintained by the United Furniture Workers of America. This period included the earliest records consistently maintained by the union and allowed a minimum of 16 years of follow 508
Results
Cohort members worked in furniture plants and other related industries (table 1) . Nearly two thirds of the cohort were employed in companies producing a variety of wood products including furniture, lumber, plywood, and crates. Workers in wood furniture shops accounted for 52% of this group. Metal products included furniture, bedsprings, and various metal parts. Workers in metal furniture plants accounted for 78% of this group. Other companies produced products made from wicker, paper, plastic, hair and felt, fur, foam, and textiles. A small portion of the cohort, classified under non-manufacturing, included product distributors and labour union staff. Information on type of industry was missing for less than 1% ofthe cohort andjob titles were missing for 26% ofthe cohort.
Place of residence recorded in the union records indicated that study subjects were distributed among 37 states and the District of Columbia. Furniture workers in the states of North Carolina and Virginia were notably underrepresented in the cohort. Although these are major furniture producing states, their work forces were to a large extent not unionised and, therefore, not included in this study.
Vital status at 1 January 1979 was successfully ascertained for 96% WM, 91% BM, 90% WW, and 87% BW in the cohort. Death certificates were located for 3437 WM (92% of the total number of reported deaths), 567 BM (88% of reported deaths), 392 WW (88% of reported deaths), and 79 BW (87% of reported deaths). When death certificates could not be located, subjects were counted in the all causes of death category but were not assigned to any specific cause. Thus some of the cause specific SMRs may be slightly underestimated. There were 115 deaths reported among subjects whose last known residence was a foreign country and who are therefore believed to have died outside the United States. Since United States mortality statistics used for comparison in the analyses do not include foreign deaths, these subjects were not counted in the total number of deaths. For No of subjects Emphysema (492) 23 Job titles were reviewed for deaths from lymphatic and haematopoietic cancer among wood furniture workers followed up for at least 20 years. The two deaths from Hodgkin's disease among WM occurred among workers in jobs with potential exposure to wood dust (1 sander, 1 finisher). There were two cabinet makers among the six deaths from acute myeloid leukaemia whereas the expected number was 04, based on the frequency of this occupation among all white male wood furniture workers. Job titles among the four remaining deaths from acute myeloid leukaemia were finisher, general labourer, table packer, and unknown. Among the seven deaths from non-Hodgkin's lymphoma were two cabinet makers with 0-4 expected, whereas the remaining workers held jobs in finishing (2), sanding (1), upholstery (1), and bleaching (1). 
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Cirrhosis of liver (571) 18 11-2 1-6 1-0-2- tIncludes eight deaths for which certificates were not located. Miller, Blair, Raynor, Stewart, Zahm, Fraumeni two deaths in our cohort, has been reported several times in association with woodworking industries.'2"-Hodgkin's disease has also been associated with exposure to chlorophenols,35 34 a class of commonly used wood preservatives and fungicides. The increased leukaemia and lymphoma mortality is also consistent with other reports among woodworkers,'8-23 with acute myeloid leukaemia being most notable among WM in our study. The slight excess of leukaemia among BM and WW was based on small numbers and was not related to a specific histology or type of furniture plant.
Exposure to benzene is a well documented cause of myeloid leukaemia35 and, although its use in the wood furniture industry has reportedly declined,'2 OSHA inspection data indicate that some exposure to benzene still occurs in this industry.3 Our finding of increased lymphoma mortality among wood furniture workers is noteworthy in the light of potential exposures to xylene and other organic solvents.'-3 A small excess of lymphosarcoma was reported among rubber workers exposed to xylene3' and lymphoma was raised among workers exposed to organic solvents and chlorophenols.373
The number of person-years of observation in the present study were sufficient to detect a 4-5-fold excess of nasal cancer among the white male wood furniture workers;.however, the median follow up of about 21 years may not have been long enough to detect raised mortality for this rare cancer. The mean latency for occupationally related nasal adenocarcinoma has been reported to be about 40 years, with a minimum observed latency of 27 years.39 Most cases of nasal cancer among furniture workers have been identified among workers first employed before the second world war.4 It has been suggested that this may be due either to an insufficient latency period for detecting cases among more recently exposed workers or to some change in workplace exposures."4' The present study focused on furniture workers employed after 1945. Union records indicated that the one wood furniture worker who died from nasal cancer was first employed in a unionised shop in 1955 and died in 1977 at the age of 46.
Results from studies of United States furniture workers indicate that, whereas a significant excess of nasal adenocarcinoma exists, it is smaller than that generally reported in the European furniture industry.4'3 Although this observation remains unexplained, several reasons have been suggested. These include differences between the United States and European industries with respect to the dust levels, types of wood used, chemicals or other additives present in the wood, and manufacturing methods which may result in qualitative differences in workplace exposures.4
Mortality from cancers of the lung and larynx was less than expected among wood furniture workers in this cohort, although associations have been suggested by occupational studies of these tumours.5" Reduced incidence of these cancers was also noted among furniture workers in Sweden,4" whereas a recent survey of respiratory cancer in the Finnish wood industry showed raised risks that appeared related to exposure to pesticides and phenol. 45 Among metal furniture workers, raised mortality was observed for cancers of the lung, stomach, and colorectum and cirrhosis of the liver. Interpretations are clouded by the small numbers and limited work history information, although exposures have been reported to metal dusts, spray paints, and solvents.'"3 Previous studies have reported excess lung cancer mortality among workers in metal industries,46 welders"'7 and painters. l"""-4s" Increased mortality from hepatic cirrhosis has been noted among furniture workers2' and marine inspectors potentially exposed to a variety of solvents."
Caution must be used when interpreting the mortality patterns due to the lack of information on smoking habits and alcohol use. It is unlikely, however, that the excess of lung cancer among the metal furniture workers is due to heavier smoking. The reduced mortality from emphysema and slight rise in arteriosclerotic heart disease among the metal furniture workers suggests that their smoking habits were similar to those of the comparison population of United States WM. Independent data indicate that approximately 60% of United States furniture workers have smoked cigarettes at some time,2' s6 whereas the percentage of all United States men who had ever smoked was slightly higher, at 70%, in a 1976 national survey.57 In addition, several occupational mortality surveys which included smoking data on individuals indicated that most occupational associations with lung cancer remained unchanged after adjusting for cigarette smoking.' s s ' The association between hepatic cirrhosis and work in the metal furniture industry is difficult to interpret in the absence of information on alcohol consumption. Ten ofthe 18 deaths in this group were noted on death certificates as being alcohol related; however, deaths attributed to alcoholism (ICD code 303) were not raised. Furthermore, oral and oesophageal cancers, also related to alcohol consumption, were not increased among the metal furniture workers.
The value ofjob title information was limited in this study, since it pertained only to the job at the time of hire by a unionised shop and was missing for 26% of the cohort. The lack ofdetailed work history information may lead to misclassification of individuals by exposure with resulting dilution of risks. In such situations a subgroup of workers who are at high risk 514 may be overlooked. It was also not possible to evaluate associations with duration of employment, since the date of termination of employment was not available. Thus it was not possible to investigate underlying trends between employment history and mortality risks which may be masked by the strong healthy worker effect observed in this cohort.
Despite the limitations of this cohort study of furniture workers, there were several findings that deserve additional study. Of special interest was the excess mortality from leukaemia, Hodgkin's disease, and non-Hodgkin's lymphoma among wood workers. Furthermore, metal furniture workers showed increased risks for cancers of the lung, stomach, and large bowel. The associations with cancer and other diseases such as cirrhosis in the furniture industry should prompt further epidemiological and aetiological investigations.
